Role of the kidneys in the metabolism of circulating mevalonate in humans.
Previous studies in several animal species have demonstrated that the kidneys are the primary site of mevalonate metabolism by the oxidative or shunt pathway. To determine the role of the human kidney in mevalonate oxidation, we studied mevalonate shunt activity in patients undergoing hemodialysis for varying degrees of renal failure. Surprisingly, at least half of the uremic patients and even anephric patients had normal ability to oxidize mevalonate by the shunt pathway. In addition, we found a strong negative correlation (R = -0.94) between mevalonate shunt activity and serum phosphorus levels in uremic patients. The resulting inhibition of mevalonate oxidation by high serum phosphorus levels was reversed by lowering the serum phosphorus in one patient. Finally, a positive correlation was found between mevalonate oxidation and serum PTH levels. The results of this study suggest that, in humans, extrarenal tissues can be major contributors to mevalonate oxidation. It is therefore probable that in humans, in contrast to other animals, the kidney is not the primary site of mevalonate metabolism by this oxidative pathway. Finally, the strong negative correlation between serum phosphorus levels and the ability of uremic patients to oxidize mevalonate suggests a regulatory role for the phosphate ion in the mevalonate shunt pathway.